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DETAILED ACTION 

Election/Restrictions 

Claims 1-9 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) 
as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on 02/08/2006. 

Specification 

The disclosure is objected to because of the following informalities: "ultra-violate" 
should be spelled "ultraviolet". 

Appropriate correction is required. 

Claim Objections 

Claim 35 is objected to because of the following informalities: "the mask set" on 
line 6 lacks antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 10, 11, 13, 16, 23, 25, 31, 32, and 35 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Ebinuma et al. (US 5,150,391). 

Regarding claim 10, '391 teaches a system for concentrating high energy particle 
on a predetermined area on a target semiconductor substrate comprising a high energy 
source for generating a predetermined amount of high energy particles, an 
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electromagnetic radiation source for generating one or more low energy beams, and a 
mask set exposed to the high energy source and the electromagnetic radiation source, 
the mask set having at least one mask with at least one alignment area and at least one 
mask target area thereon, the mask target area passing more high energy particles than 
any other area of the mask, wherein the mask is aligned with the predetermined target 
semiconductor substrate using low energy beams, wherein the high energy particles 
generated by the high energy source pass through the mask target area to land on the 
predetermined area on the target semiconductor substrate, and wherein the 
predetermined area receives the high energy particles with a collective energy 
exceeding a predetermined threshold (Col. 3, II. 27-59). 

Regarding claim 1 1 , '391 teaches at least one protection shield for protecting the 
alignment area from being exposed to the high energy particles (Col. 3, II. 60-65). 

Regarding claims 1 3 and 32, '391 teaches that the protection shield is attached 
to the electromagnetic radiation source (Fig. 3, #6a-6d and 7a-7d). 

Regarding claims 16 and 25, '391 teaches that the mask target is an aperture 
(Col. 3, II. 43-59). 

Regarding claim 23, '391 teaches a system for forming a semi-insulator area on 
a target semiconductor substrate comprising a high energy source for generating a 
predetermined amount of high energy particles, an electromagnetic radiation source for 
generating one or more low energy beams, and a mask set having at least one mask 
with at least one alignment area and at least one mask target area thereon, the mask 
target area passing more high energy particles than any other area of the mask, 
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wherein the mask is aligned with the predetermined target semiconductor substrate 
using low energy beams, wherein the high energy particles generated by the high 
energy source with a collective energy exceeding a predetermined threshold pass 
through the mask target area to transform the predetermined area on the target 
semiconductor substrate into the semi-insulator area (Col. 3, II. 27-59). 

Regarding claim 31, '391 teaches at least one protection shield inserted between 
the electromagnetic radiation source and the mask set for protecting the alignment area 
of the mask from being exposed to the high energy particles (Col. 3, II. 60-65). 

Regarding claim 35, '391 teaches a system for forming a semi-insulator area on 
a target semiconductor substrate comprising a high energy source for generating a 
predetermined amount of high energy particles, a low energy electromagnetic radiation 
source for generating low energy beams, at least one protection shield inserted 
between the low energy electromagnetic radiation source and the mask set for 
protecting the alignment area of the mask from being exposed to the high energy 
particles, and a mask set having at least one mask with at least one alignment area and 
at least one mask target area thereon, the mask target area passing more high energy 
particles than any other area of the mask, wherein the mask is aligned with the 
predetermined target semiconductor substrate using low energy beams, wherein the 
high energy particles generated by the high energy source with a collective energy 
exceeding a predetermined threshold pass through the mask target area to transform 
the predetermined area on the target semiconductor substrate into the semi-insulator 
area (Col. 3, II. 27-65). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims *** are rejected under 35 U.S.C. 102(b) as being unpatentable over 
Ebinuma et al. (US 5, 1 50,391 ), in view of Flanders et al. (US 4,254, 1 74). 

Regarding claims 12 and 34, the aforementioned prior art meets all claim 
limitations with the exception of a heat sink being formed on the mask. '1 74 teaches 
one or more heat sinks fixed on the mask without blocking the alignment area for 
dissipating heat energy generated by the high energy particles (Col. 3, II. 38-42). It 
would have been obvious to one skilled in the art at the time of the invention to include 
heat sinks on the mask because of the substantial heat generated by ion beam etching. 

Regarding claims 17, 18, 26, and 27, '174 teaches that the mask target area is 
made of a material that is different from the rest of the mask with an improved particle 
passing rate to assure that the collective energy exceeds the predetermined threshold, 
namely the mask target area is made of an Al based material (Col. 1 , II. 37-40). 

Regarding claims 20 and 28, '174 teaches that the rest of the mask is made of a 
silicon oxide based material (Col.1, II 37-42). 

Claim 19 is rejected under 35 U.S.C. 102(b) as being unpatentable over Ebinuma 
et al. (US 5,150,391), in view of Flanders et al. (US 4,254,174), further in view of 
Wagner (US 4,548,883). 
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Regarding claim 19, the aforementioned prior art meets all claim limitations with 
the exception of the rest of the mask being made of a quartz based material. '883 
teaches the rest of the mask being made of a quartz based material (Col. 6, II. 51-57). It 
would have been obvious to one skilled in the art at the time of the invention to fabricate 
the rest of the mask out of quartz as this is notoriously known in the art of mask making. 

Allowable Subject Matter 

Claims 14, 15, 21, 22, 24, 29, 30, and 33 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims.The following 
is a statement of reasons for the indication of allowable subject matter: Regarding 
claims 14 and 33, the closest prior art does not teach a protection shield attached to the 
mask. Regarding claims 15 and 24, the closest prior art does not teach one or more 
masks with their corresponding mask target areas aligned in sequence for sequentially 
downsizing a resulting area for passing the high energy particles, thereby concentrating 
the high energy particles on the predetermined area. Regarding claims 21, 22, 29, and 
30, the closest prior art does not teach that the predetermined threshold is in a range 
between 1 and 5 MeV, specifically 3MeV. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer Yantorno whose telephone number is (571 ) 
272-5918. The examiner can normally be reached on Monday-Friday, 9 am - 5 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Lee can be reached on (571 ) 272-2477. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




